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Motivation

¸ Improvement of SLR observations

Á Satellite acquisition time

Á Number of observation per NPT

Á Pass Observation rate

Á Successful satellite acquisition (by visual inspection)

¸ Improved orbit determination through fusion of range and angular data
(especially for short observation arc)

¸ Attitude studies based on light curve and laser light curve and range variation analysis

¸ Retrieving angular measurements for fast moving objects with small field of view
(no reference stars for astrometry)

¸ Synchronous acquisition of measurements for attitude and orbit determination
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The Night - Tracking Camera

¸ ZIMLAT Telescope

Á 1- m Aperture Ritchey - Crétien

Á Coudé focus for Laser

Á Nasmyth Focus for tracking and CCD cameras

¸ Neo 5.5 sCMOS Camera

Á 5.5 megapixel sensor , 6.5 m̢ pixels

Á 22 mm diagonal field of view

Á Rolling and Global Shutter

Á Rapid frame rates

Å 30 fps over extended kinetic series

Å Burst to memory at 100 fps full frame

¸ Integration of the new camera into the 
SLR system

¸ Development of observation and tracking 
software

¸ Development of a quasi - real time 
analysis pipe

ZIMLAT

Zimmerwald Laser and Astrometry Telescope

Credits: Oxford Instruments 2018



S
lid

e
 5

E
. 

C
o

rd
e

lli
, 

R
e

a
l 
T

im
e

 I
m

p
ro

ve
m

e
n

t 
o

f 
O

rb
it
s
 o

f 
S

p
a

c
e

 D
e

b
ri
s
 b

y
 F

u
s
in

g
 S

L
R

 a
n

d
 A

s
tr

o
m

e
tr

ic
 D

a
ta

 A
c
q
u

ir
e

d
 b

y
 a

 
N

ig
h

t
-

T
ra

c
ki

n
g

 C
a

m
e

ra
, 

2
1
s
t 

IL
R

S
 W

o
rk

s
h

o
p
, 

C
a

n
b
e

rr
a

, 
A

u
s
tr

a
lia

, 
5

-
9
 N

o
ve

m
b
e

r 
2
0
1
8
.

Astronomical Institute University of Bern

The NightCam at Work

NightCam Capabilities

¸ Set up camera parameters

¸ Target Acquisition

Á Target Position w.r.t. Laser 
Position

Á Azimuth/Elevation ephemeris 
correction handling

Á Storing of Images with telescope 
data (pointing directions and 
measurement epoch)

¸ Synchronous observations 
acquisition

Á Azimuth/Elevation

Á Range

Á Light curve

Target: TOPEX Date: 2018/10/19

Initial Ephemeris offset: ~68 arcsec

BeforeAfter
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NightCam Output

Date: 2018/09/25
From: 22:03 UTC
To: 22:13 UTC

Target: TOPEX

Exp. Time: 0.1s

*OBS- COM Difference from expected (given by ephemeris) and measured time of flight of the laser pulse.
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NightCam Output

*OBS- COM Difference from expected (given by ephemeris) and measured time of flight of the laser pulse.

Date: 2018/10/19
From: 18:54 UTC
To: 19:03 UTC

Target: ENVISAT

Exp. Time: 0.1s


